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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 25 
February 2008 has been entered. 

Claim Objections 

2. Claim 26 is objected to because of the following informalities: 
Regarding claim 26, the abbreviation "psia" should be spelled out. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

4. Claims 1 , 3, 1 0, 1 1 and 1 3-1 6 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Deutsch et al US 4,340,617. 
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In regard to claim 1, Deutsch et al discloses (see Figure 1) an apparatus for 
forming a tliree-dimensional structure from a gaseous medium, comprising a processing 
chamber (14) to contain the gaseous medium (18); and a holographic projector to 
project at least one hologram into the gaseous medium within the processing chamber 
as described in column 11, lines 31-40, wherein the hologram imparts energy to 
dissociate gas precursors within the gaseous medium causing dissociated gas 
precursors to deposit in a pattern corresponding to the at least one hologram to thereby 
form the three-dimensional structure as described in column 4, lines 55-68 and column 
5, lines 1-34. 

Regarding claim 3, Deutsch et al discloses that the gas precursors within the 
medium are gaseous organometallic compounds as described in column 5, lines 10-14. 

Regarding claim 10, Deutsch et al discloses that the energy to dissociate gas 
precursors corresponds to a wavelength of electromagnetic energy used to project the 
at least one hologram as described in column 5, lines 5-24. 

Regarding claim 1 1 , Deutsch et al discloses that the energy to dissociate gas 
precursors corresponds to absorption bands of the gas precursors as described in 
column 5, lines 5-10. 

Regarding claim 13, Deutsch et al discloses wherein an intensity of the at least 
one hologram is manipulated to manipulate a deposition rate of the dissociated gas 
precursors as described in column 5, lines 21-29. 
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Regarding claim 14, Deutsch et al discloses that the gaseous organometallic 
compounds allow metal to be deposited in the pattern corresponding to the at least one 
hologram as described in column 5, lines 5-20. 

Regarding claim 15, Deutsch et al discloses (see Figure 1) that the at least one 
hologram Is projected onto a stage (16) within the processing chamber. 

Regarding claim 16, Deutsch et al discloses (see Fig. 3) that the stage Is 
thermally biased as described in column 10, lines 50-54. 

Claim Rejections - 35 USC § 103 

5. The following Is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deutsch 
et al US 4,340,617 In view of Marcus US 5,017,317. 

In regard to claim 7, Deutsch et al teaches (see Figure 1) an apparatus to deposit 
a three-dimensional structure comprising a holographic projector to project a series of 
holograms as described in column 11, lines 31-40, a gaseous delivery system (19) to 
deliver gas precursors; and a processing chamber (14) wherein the processing chamber 
further comprises a window (19a) wherein the window is transparent to the holograms 
as described in column 5, lines 38-39, a plane (16) on which the holograms are imaged; 
an inlet (see opening in chamber 14 from tube connected to gaseous delivery system 
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19) to receive tlie gas precursors from tlie gaseous delivery system, wherein the 
hologram imparts energy to dissociate the gas precursors causing dissociated gas 
precursors to deposit in the plane in a pattern corresponding to the hologram as 
described in column 4, lines 55-68 and column 5, lines 1-34. 

However, in regard to claim 7, Deutsch et al does not teach an outlet to exhaust 
effluent from the processing chamber. 

In regard to claim 7, Marcus teaches (see Fig. 1) an outlet (25) to exhaust 
effluent from the processing chamber. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the exhaust outlet as taught by Marcus in the apparatus of 
Deutsch et al in order to achieve better control of the deposition process in the chamber 
thus forming a more precise three dimensional structure. 
7. Claims 9, 12, 18-24 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Deutsch et al US 4,340,617 in view of Maxwell et al US 5,786,023. 

In regard to claim 9, Deutsch et al teaches (see Figure 1) a method for forming a 
three-dimensional solid structure, the method comprising establishing a process 
environment (14) and imaging a first hologram within the process environment as 
described in column 1 1 , lines 31-40 wherein the hologram imparts energy to the gas 
precursors, causing the gas precursors to dissociate wherein dissociated solids from the 
gas precursors form a first solid layer corresponding to the hologram as described in 
column 4, lines 55-68 and column 5, lines 1-34; and imaging a subsequent hologram 
within the process environment, wherein the subsequent hologram energy to the gas 
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precursors, causing tine gas precursors to dissociate, wherein dissociated solids from 
tlie gas precursors form a subsequent solid layer corresponding to the subsequent 
hologram, wherein the subsequent solid layer is joined to the first solid layer thereby 
forming a three-dimensional structure as described in column 10, lines 50-68 and 
column 11, lines 1-42. 

However, in regard to claims 9, 12 and 20, while Deutsch et a! teaches the 
invention as set forth above, it does not teach a process environment having a 
controllable pressure, temperature and atmospheric composition. 

In regard to claims 9, 12 and 20, Maxwell et al teaches (see Figure 1) a process 
environment having a controllable pressure, temperature and atmospheric composition 
as described in column 5, lines 54-67, column 6, lines 1-67 and column 7, lines 1-42. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the process environment of Maxwell et al for the method 
for forming a three-dimensional structure as taught by Deutsch et al in order to change 
deposit composition so that differing materials may be deposited as needed to tailor a 
three-dimensional structure's function. 

Regarding claim 18, Deutsch et al teaches that the energy to dissociate gas 
precursors corresponds to a wavelength of electromagnetic energy used to project the 
first hologram and subsequent hologram as described in column 5, lines 5-24. 

Regarding claim 19, Deutsch et al discloses that the energy to dissociate gas 
precursors corresponds to absorption bands of the gas precursors as described in 
column 5, lines 5-10. 
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Regarding claim 21 , Deutsch et al discloses wherein an intensity of the at least 
one hologram is manipulated to manipulate a deposition rate of the dissociated gas 
precursors as described in column 5, lines 21-29. 

Regarding claim 22, Deutsch et al discloses that the gaseous organometallic 
compounds allow metal to be deposited in the pattern corresponding to the at least one 
hologram as described in column 5, lines 5-20. 

Regarding claim 23, Deutsch et al discloses (see Figure 1) that the at least one 
hologram is projected onto a stage (16) within the processing chamber. 

Regarding claim 24, Deutsch et al discloses (see Fig. 3) that the stage is 
thermally biased as described in column 10, lines 50-54. 

Regarding claim 26, Deutsch et al in view of Maxwell et al discloses the invention 
as set forth above but does not teach that the gaseous medium pressure ranges from 
about 0 psia to about 100 psia. It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to adjust the pressure, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. One 
would have been motivated to adjust the pressure range of the apparatus of Deutsch et 
al in view of Maxwell et al in order to optimize the behavior of the gaseous medium so 
as to form different three-dimensional structures. In reAller, 220 F.2d 454, 456, 105 
USPQ 233, 235 
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8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deutsch 
et al US 4,340,617 in view of Marcus US 5,017,317 and further in view of Amako et al 
US 5,497,254. 

Regarding claim 8, Deutsch et al in view of Marcus teaches the invention as set 
forth above but does not teach a laser light to generate a coherent collimated 
electromagnetic energy and a computer driven phase plate placed in the path of the 
coherent collimated electromagnetic energy to the hologram. 

Regarding claim 8, Amako et al teaches (see Fig. 24) a laser light (2412) to 
generate a coherent collimated electromagnetic energy and a computer driven phase 
plate (2404) placed in the path of the coherent collimated electromagnetic energy to the 
hologram as described in column 16, lines 9-42. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the collimated electromagnetic energy and computer 
driven phase plate of Amako et al in the apparatus of Deutsch et al in view of Marcus in 
order to provide a programmable modulation optical device offering increased flexibility 
and control for producing three-dimensional structures of increasing complexity and 
variety. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deutsch 
et al US 4,340,617 in view of Amako et al US 5,497,254. 

Regarding claim 17, Deutsch et al teaches the invention as set forth above but 
does not teach that the holographic projector further comprises a computer driven 
phase plate illuminated by a laser source to generate the at least one hologram. 
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Regarding claim 17, Amako et a! teaches (see Fig. 24) tliat tlie liolograpliic 
projector further comprises a computer driven phase plate (2404) illuminated by a laser 
source (2412) to generate the at least one hologram as described in column 16, lines 9- 
42. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the computer driven phase plate of Amako et al in the 
apparatus of Deutsch et al in order to provide a programmable modulation optical 
device offering increased flexibility and control for producing three-dimensional 
structures of increasing complexity and variety. 

10. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deutsch 
et al US 4,340,617 in view of Maxwell et al US 5,786,023 and further in view of Amako 
et al US 5,497,254. 

Regarding claim 25, Deutsch et al in view of Maxwell et al teaches the invention 
as set forth above but does not teach that the holographic projector further comprises a 
computer driven phase plate illuminated by a laser source to generate the at least one 
hologram. 

Regarding claim 25, Amako et al teaches (see Fig. 24) that the holographic 
projector further comprises a computer driven phase plate (2404) illuminated by a laser 
source (2412) to generate the at least one hologram as described in column 16, lines 9- 
42. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the computer driven phase plate of Amako et al in the 
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apparatus of Deutsch et al in view of Maxwell et al in order to provide a programnnable 
modulation optical device offering increased flexibility and control for producing three- 
dimensional structures of increasing complexity and variety. 



Response to Arguments 

1 1 . Applicant's arguments filed 25 February 2008 have been fully considered but 
they are not persuasive. 

The Applicant argues that the prior art Deutsch et al only teaches a holographic 
forming apparatus to image a spatially disjoint pattern which is not a three-dimensional 
structure and therefore does not teach the formation of a three-dimensional structure as 
recited in amended claim 1 . 

In response to this argument, the Examiner would like to point out that Deutsch 

et al while teaching the imaging of a pattern then goes on to teach the production of 

three-dimensional structures using the holographic forming apparatus. Examiner 

directs the Applicants attention to column 1 1 , lines 35-42, reproduced below: 

In other applications of the invention, holographic and-/or coherent interferometry 
pattern forming apparatus can replace the pattern forming assembly 12, 36 of 
FIG. 1 to image a (spatially disjoint) pattern onto a substrate surface "indirectly" 
using these well-known optical techniques. This allows, for example, for the 
generation of grating and other interferometric patterns on the substrate surface 
in an easy and reliable manner. 

Therefore, the apparatus of Deutsch et al meets the limitation of forming a three- 
dimensional structure since Deutsch et al teaches the formation of gratings which are 
three-dimensional structures. 
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The Applicant further argues in regard to claim 7, that the prior art does not teach 
the formation of a three-dimensional structure. 

In response to this argument, the Examiner refers to the reply above. 

The Applicant further argues in regard to claims 9, 12 and 18-24 that the prior art 
does not teach a process environment having controllable pressure. 

In response to this argument, the Examiner would like to point out that the 
Maxwell et al reference has numerous citations of a process environment having 
controllable pressure (see for example, the 2nd sentence of the abstract, and column 8, 
lines 15-41 ). Therefore, the prior art does meet the limitation of a process environment 
having controllable pressure or a gaseous medium pressure within the processing 
chamber being manipulated to manipulate a deposition rate. 

The Applicant further argues that claim 8 is patentable over Deutsch et al. '617 
and Marcus '317 for the same reasons as claim 7. Furthermore, the Applicant argues 
that since Amako et al. '254 was cited as teaching a laser light, it is not a proper 
reference to support a rejection of claim 8. 

In response to this argument, the Examiner refers to the reply above in regard to 
claim 7. Also, Examiner is at a loss to understand the Applicant's assertion that Amako 
is not a proper reference for claim 8 since it teaches a laser light and therefore meets 
the claim limitation which requires a laser light source. 

The Applicant further argues in regard to claims 17 and 25, that Amako et al was 
cited as teaching a phase plate and not other elements of claims 17 and 25. 
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In response to this argument, the Examiner would like to point out that both 
claims 17 and 25 recite a computer driven phase plate illuminated by a laser source and 
that the obviousness rejection of Deutsch et al in view of Maxwell and further in view of 
Amako et al meets this limitation as shown in Figure 24 and as described in column 16, 
lines 1 1 -36 of Amako et al. Examiner would like to point out that there are no other 
elements cited in claims 17 and 25 and therefore, the prior art teaches each and every 
element as set forth in the claims. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALESSANDRO AMARI whose telephone number is 
(571)272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephone B. Allen can be reached on (571 ) 272-2434. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ava 

25 April 2008 



/Alessandro Amah/ 

Primary Examiner, Art Unit 2872 



